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Abstract 
Courses directly related to mathematics in _rst years in university studies concentrate a high percentage of failures 
in new students. In recent years, Spanish University have planned and developed different kind of activities with 
students and teachers in order to reduce these failure rates, and, on the other hand, to provide students those 
mathematical skills which are necessary in the new grade studies. The aim of this work is to present an analysis 
carried out over all Spanish Universities about several important activities. We focus this work in two activities: 
warming-up/foundation courses and collaborative work between university and secondary school. Using 
questionnaires we have collected information about their results, and also the costs both in materials and in teaching 
staff. Moreover, we have made a comparison among universities focusing on the type of participation, 
characteristics of the activities, and the mathematical skills programmed in those activities and the evaluation of 
them. The most relevant results are presented in this communication. 
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1. Introduction 
Transition from secondary school to tertiary/university presents major difficulties for an important part of students 
with mathematics courses ([1]). In \IV Miguel de Guzman Mathematical Education School" several reasons of these 
difficulties were analyzed. University access exams (PAU, in Spanish) determines what the students study in their 
last secondary school year and there are some studies that point out that the mathematical knowledge is not being 
measured in a proper way ([4]). Looking for an answer to these difficulties, some Spanish universities have planned 
and developed different kind of activities in order to reduce failure rates and, to provide students mathematical skills 
to overcome their courses and their future learning.  
2. Activities 
We have focused our study in two activities: warming-up/foundation courses, and collaborative work between 
university and secondary school. There are three kinds of warming-up/foundation courses: non-official initial 
courses which are taught before the beginning of the classes {they are usually two week courses{, other courses 
have been transformed into subjects belonging to the syllabus of the degree and they are taught during the first 
months of classes or throughout the year like an aid subject, and, finally, courses which are available online, using 
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different web applications like MOODLE, WEBCT, ALF, etc. There is much more variety among the activities of 
collaborative work because they differ greatly depending on the kind of students :Secondary School students 
(summer courses, week-end courses where students solve mathematical problems, projects to encourage 
mathematical talent, informative talks about Mathematics, training courses to participate the Mathematics Olympics 
or participation in Science week) and University students (mathematical training classes, algebra and calculus 
reinforcement and support courses for different subjects). Regarding the methodology we have followed to obtain 
the information, we have designed questionnaires that have been filled by the universities either by email or by 
telephone interview. In case of initial/warming-up courses, questions included cover the way the students are 
informed, the price of the course (if applicable), the duration and the dates of it, whether it is virtual or in 
attendance, if teachers received specific training, whether the courses receive funding or not, if they are directed to a 
specific or are general degree and, finally, about the assessment to the course, teachers and students. For 
collaborative work we have asked about the size of the groups, the kind of students who are involved and the kind of 
activities that are developed, whether the activities are virtual or in attendance, if they receive funding and, also, 
about the assessment of them. 
3.  Results 
There are 47 public universities in Spain and we have collected data of 37 universities which have answered the 
questionnaires as complete as possible. 
Warming-up/foundation courses: In Spain there are 25 Universities which offer this kind of courses, 53% over the 
full set of public universities. These courses are mainly oriented to Mathematics and Engineering degrees, but there 
are some directed to Pharmacy, Economics or other Sciences degrees. Considering those 25 universities,76% teach 
them in as initial courses taught before the beginning of the regular courses as a kind of warming-up during. But the 
rest of universities (24%) have transformed them into a regular subject within the syllabus of the degree. Regarding 
the type of teaching, online teaching is not very popular, since only three universities use this method, being the rest 
courses in attendance. However, we noticed some universities are developing web applications and online courses, 
so we trust this type of online teaching will increase, as they are more comfortable and useful for students. 
Collaborative work: This activity is being developed by fewer universities but it varies much more and some 
universities carry out several different activities. Actually, we can note that they are being increased in the last years. 
There are 19universities that have some workgroups, with secondary or university students and at least five of these 
have more than one workgroup. 42% of them state workgroups focus on university students, 47% on secondary 
school students and 11% own workgroup for both educative levels. Collaborative groups for university students are 
constituted in different degrees like Computer Science, Biology, Primary Teacher and Engineering too, of course 
also in Mathematics degrees, but for Secondary School students are basically directed to those students who have 
high interesting in mathematics or have very good mathematical skills, in some cases, higher than the average 
students 
4. Analysis 
Foundation courses have been one of the most extended tools used with incoming students at universities, but many 
of them have become extinct or have been transformed into regular courses within the syllabus or into virtual 
courses. The reason has been that in a lot of cases they only developed the same contents as in the Secondary School 
and by using the same methodology but in a short concentrated period of time, which sometimes were not useful in 
their future degrees. Even the idea of the professors themselves about the course was a period of warming-up course 
previous to the regular ones.  
We have found that quite foundation courses still work like in the past but others have changed their way of teaching 
and some contents in order to adapt them and so reduce new students´ failure.  
Virtual courses are a nice idea because students can look up whatever along the year in the web application, but 
motivation and monitoring of students constitute critical points.  
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In other universities, when they transformed the preliminary courses into regular foundation courses within the 
syllabus, they have been designed carefully the contents in order to provide students with tools enough to acquire 
the desired mathematical competencies to be successful in their degree.  
When considering the price of the course we have found different answers: courses entirely free, other courses in 
which the students must pay a registration fee or, when courses are conceived as regular courses within the syllabus, 
the students pay the usual tuition. Rarely funding comes from outside the university budget, and regularly funds 
come from the department or faculty budget. Thus, it is important to emphasize that virtual courses are much 
cheaper than traditional courses for several reasons. In virtual courses teachers have to carry out a big effort to create 
the web application but the maintenance is easier and cheaper, and they do not have to invest a lot of time in it.  
If we focus our attention in workgroups with Secondary School students, we find that sometimes they are leaded by 
university professors and, in other cases, by secondary school teachers, exceptionally, can be also leaded by 
university professors emeritus. Additionally, some of the groups work in collaboration with societies of mathematics 
teachers or received assistance from regional/federal government experts. Even, there are some specific university 
programs, which help students in their pass from Secondary School to the university.  
In these workgroups students generally do not pay tuition fees, and the work is usually covered by university budget. 
Besides, the cost of sustaining the groups varies very significantly depending on the universities: different kinds of 
workgroups, affiliation of the teachers, school materials, group sizes, etc. Although, we are aware that quantify the 
cost of these activities is extremely difficult, due to lack of analytical accountability in most of Spanish public 
universities.  
Funds for workgroups with university students come completely on the budget of the department, and, therefore, 
they strongly depend on the number of teachers available to it. Hence, they can suffer changes, and eventually to 
disappear, from one year to another. This instability causes problems on the viability of the groups, and they worsen 
the quality of teaching/learning process.  
The assessment is an essential part in these activities as it is a tool which let us know how more details about it. On 
the information collected we found that in most cases the unique method of assessment students is an opinion poll, 
any method for teachers and exchange of views for the assessment of the course or workgroup. 
5.  Conclusions and future work 
 
Spanish universities pay attention to mathematical difficulties of their incoming students and they have developed 
different activities to improve the learning and reduce the failure rates. Academic results can differ and not too much 
attention has been paid to study if the performing of the students receiving special courses improves the performing 
of those who not attend. Moreover, poor registers can be found about the costs and the funds.  
On the other hand, collaborative workgroups have made possible to increase the self-confidence of both professors 
and students. 
A second step in this research is to perform an analysis based on competencies of the learning process that yields 
under the two topics studied here. We plan to develop this in a forthcoming paper. Moreover, a third relevant topic 
is to perform not only a descriptive analysis of these activities but also to suggest new activities that could be 
measurable to assess the quality of the learning. 
Acknowledgements 
The research in this paper is partly supported by the Scientific Technical Facilities of University of Oviedo under the 
project  EA 2011-0108,of the Spanish Ministry of education and culture 
References 
[1] De Guzmán, M., Hodgson, B.R., Robert, A. and Villani, V. (1998). Difficulties in the passage from Secondary to 
Tertiary Education, Proceedings of the ICM, Berlin. Vol III, 747-762 . 
2009 Patricia Díaz and Luis J. Rodríguez /  Procedia - Social and Behavioral Sciences  93 ( 2013 )  2006 – 2009 
[2] Ayuga, E., González, G., Grande, M.A., Martin, S., Moral, J.M., Tévez, G., Aguado, P., Rubio, A., Galo, J.L., 
San Emeterio, J.L. (2008). Instrumentos utilizados por las universidades públicas españolas para facilitar la 
transición de la Escuela Secundaria a la Universidad Downloadable at 
http://138.4.83.162/mec/ayudas/CasaVer.asp?P=29 318. 
[3] Barrenetxea, M., Barandiaran, M., Cardona, A., Martín, A.M., Mijangos, J.J., Olaskoaga, J. (2008). Las políticas 
informativas orientadas a estudiantes de enseñanzas preuniversitarias en las universidades españolas. Downloadable 
at http://138.4.83.162/mec/ayudas/CasaVer.asp?P=29 357. 
[4] IV Escuela de Educación Matemática Miguel de Guzmán. Madrid (2008). Documento de conclusiones. 
Downloadable http://www.escet.urjc.es/satellite/conclusiones%20de_nitivas.doc 
